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Gibbs energy is the most important thermodynamic quantity for the discussion of equilibria
in chemistry. This paper is for persons who have not opened textbooks of thermodynamics
after leaving the school. We shall see that the direction of spontaneous change is firstly
obtained in terms of the Gibbs energy of substances, and secondly the maximum non-expansion
work obtained from a process at constant temperature and pressure is given by the Gibbs
energy change of the process. We shall make another description such as, the properties of
Gibbs energy, phase diagram of a substance, colligative properties of solutions, and reaction
Gibbs energy in chemical reaction. Finally, we shall deal with the determination procedure of
Gibbs energy and discussions of the obtained results in binary solutions as an application to

the real system.
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Fig.1 Schematic temperature and pressure dependence
of chemical potential of the solid, liquid and gas
phases.
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Fig.2 Phase diagram of a single substance.
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Fig.3 Relation of the Gibbs energy with extent of
reaction, £ in a system at constant temperature
and pressure.

gobooooooobooooooobooooooooo

oooooooo
U0 pi°0 RT In Py (42)

goooooboooooooboboooooooooboboooo
oooooooooo@dyooooooo

AGO cc®d dup °0 (apa°0 bug ®)O
RT[cInPcOdInPpd(alnPa0bln Pg)]O

AG°0 RT In (PctPpd/PaaPgb) (43)
goooaAGcoodOoOooo@l)uoooooo
AG°00RT In (PeePo¥/PatPe?) g0 RT INKp  (44)

oboo0KeOOOOOODOOOOOODOOODODODO
goooobooooooooobooooooooboooo
goobOoooooboooooobooooooorbOOO
bbb0OabOO0O0000O0O0OOOO0OO00O0OO0ODOOOO0
000K OOOO0OOooooo@aHooooooooo
goooooo

In Ke (Ti)0 In Kp (T))0 (AH/R)(L/T; 0 L/T3) (45)

6. DOOOoOoOoonO

gooooooooooobooooooooboooo
gooooooooooobooboooooooobooo
gooooooooooobobooooooooobooo
gooobooooooooooo

goooooooooobobobOoboOoobooooo200d
goooooooooooooXxsooooooooool

Netsu Sokutei 320 302005



gooooooo

B

Fig.4 Apparatus for measuring total vapor pressure
of binary mixtures: A, Piston syringe; B, Screw;
C, Magnet coated by PTFE; D, Glass cell; E,
Needle valve; F, To vacuum system; G, Quartz
spiral pressure gage.
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Fig.5 Excess thermodynamic properties HE, GE and TSF
for acetone cyclohexanol mixtures at 298.15K.
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Fig.7 Temperature dependence of Kirkwood-Buff parameters Gij for 1-propanol(1)0 heptane(2) mixtures between

278.15 and 303.15 K.
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